Cytotoxic T lymphocyte unresponsiveness induced by prolonged treatment with immobilized anti-CD3 antibody. Association of impairment of cytolytic activity with temporary depletion of intracellular protein kinase C.
In our study we investigated the effect of pretreatment of bulk CTL and CTL clones with immobilized anti-CD3 antibody (Ab) or PMA. Primary CTL and CTL clones were cultured in dishes coated with anti-CD3 Ab or in medium containing PMA (5 nM) and assayed for Ag-specific or Ag-nonspecific "redirected" cytolysis using FcR+ P815 cells as targets. Cytotoxic activity of bulk CTL and five of six CTL clones tested in this study were inhibited by prolonged (longer than 6 h) pretreatment with immobilized anti-CD3 Ab or PMA, whereas proliferation of CTL clones or expression of surface CD3 molecules were not. The intracellular granule enzyme (N-alpha-benzyloxycarbonyl-L-lysine thiobenzyl ester esterase) activity of CTL clones was not reduced under these suppressive conditions, indicating that the incompetence of CTL is not merely due to depletion of cytolytic granules by chronic stimulation. The suppressed cytotoxicity could be recovered by culturing CTL without perturbation of CD3 molecules for 24 h. In one exceptional clone, BM10-37, pretreatment with immobilized anti-CD3 Ab or PMA did not suppress the cytotoxic activity. Immunostaining of intracellular protein kinase C (PKC) revealed that PKC was depleted after prolonged treatment with immobilized anti-CD3 Ab or PMA in those susceptible CTL clones but not in the resistant BM10-37. These findings lead us to conclude that prolonged stimulation of CD3 of CTL results in depletion of PKC and that PKC may be essential for signal transduction to deliver a lethal hit to the target cells.